It is a fact of great interest that when 131I-thyroxine and 131I-triiodothyronine are exogenously given, they are highly concentrated in the anterior hypothalamus, median eminence, and hypophysis. Schittenhelm and Eisler (1932) already found that the intravenous injection of 1.0mg/kg of thyroxine (T4) into dogs, cats and rabbits elevated iodine concentration in the tuber cinereum 10times.
(2) Determination of blood TRF was performed by the Yamamoto's method (1959) . Unit of TRF was showed as the amount of TSH, which was determined according to Crooke and Mathews (1953) and expressed in term of J. S. U. (Shibusawa et al., 1959) .
(3) Determination of PBI was performed according to the method of Barker et al.(1950) . (4) Determination of blood T3 and T4 was performed, as afore mentioned, by the method of Tomie (1959).
(5) T3 and T4 are commercial products of Sigma Co. They were dissolved in distilled water adjusted to pH 8.5, and 5•`7ƒÊg/kg weight was intramuscularly injected at one time.
RESULTS
(1) Concentrations of T3 and T, in the hypothalamus and hypophysis after the ientramuscular administration of T3 As shown in Table 1 , the content of T4 per each 1mg of the posterior hypothalamic tissue was perfectly same with the control.
T3 concentration also scarcely differed from the control, though in some cases it was impossible to determine the concentration. No significant difference from the control was observed in the concentrations of T4 and T3 in the medial hypothalamus, though in some cases the determination of T3 concentration was impossible. In the anterior hypothalamus, T4 concentration increased after the injection of T3, but there was no significant difference in T3 from the control. In the hypophysis, scarcely any difference from the control was observed in T, concentration, while T3 was significantly increased. Levels of PBI, T3, T4, and TRF in the peripheral venous blood showed, as exhibited in Table 2 , evident decrease at 2 hrs. after the injection. It is of significant that the level of TRF showed a decrease following the intramuscular injection of T3. The differences between the pairs vaiues 1 and 2 groups in Students t-test; 1: P<0.05, 2: P<0.05 (2) Concentrations of T3 and T4 in the hypothalamus and hypophysis after the intramuscular administration of T4 In the posterior and medial hypothalamus, T3 and T4 concentrations did not show any significant difference from the control (Table  3 ). In the anterior hypothalamus, however, the level of T4 showed any increase over the control, and that of T3 also a marked increase. In the hypophysis, the level of T4 increased over the control.
PBI, T3, T4, and TRF in the peripheral venous blood all showed a decrease at 2hrs. after the injection of T4 (Table 4) . It was thus shown that exogenously given T4 increased the concentrations of T3 and T4 in the anterior hypothalamus, whereas the medial and posterior hypothalamus did not respond to this administration. et al. Vol.7, No.4 Previously the authors succeeded in extracting, from the anterior hypothalamus, TRF, a neurohumor which controls the release of TSH (Shibusawa et al., a, 1959 .
It was later confirmed that when T4 or T3 was locally administered into the anterior hypothalamus, the release of TRF was inhibited (unpublished data). T4 and T3 were subsequently considered to take part in feed back mechanism together with TRF, controlling in this way the secretion of pituitary TSH. In the present experiments the authors attempted to ascertain further the feed back relation between thyroid hormones and TRF at the level of the anterior hypothalamus.
Many workers have already recognized the accumulation of 131I in the neurosecretory system such as the median eminence, paraventricular nucleus, and neurohypophysis when 131I-L-T4 and 131I-L-T3 were administered. For example, Ford and Gross (1958 a) reported that when 131I-T4 and-T3 were injected into THYROID HORMONES AND HYPOTHALAMUS rabbits, the highest accumulation was seen in the neurohypophysis, and next in the adenohypophysis, while the concentrations in the hypothalamus were equal to those in the pons and medulla. In similar experiments with guinea pigs they also observed accumulation of 131I in the descending order of the adenohypophysis, tuber cinereum, and neurohypophysis. In the authors' results in dogs, T4 concentration in the anterior hypothalamus showed an evident increase at 2hrs. after the injection of T3. In the hypophysis, T4 concentration displayed no change, while T3 showed a significant increase. The injection of T3 did not produce any change in T3 and T4 concentration in the medial and posterior hypothalamus. On the other hand, the injection of T4 increased T4 concentration in the anterior hypothalamus nearly twice and T3 nearly to 3times.
Since these results were obtained with dogs, difference from those by Ford et al.(1957) , which were obtained with guinea pigs and rabbits, might be expected. Nevertheless the increase of T3 and T4 in the anterior hypothalamus seemed to correspond with the earlier results that TRF was produced in the anterior hypothalamus, and to attain the posterior lobe of the hypophysis through the neurosecretory tract (Shibusawa et al., 1959 b, c) . It is therefore highly probable that exogenously given T3 or T4 might be linked with TRF in the feedback type in the neurosecretory system of the hypothalamus. When T3 and T4 concentrations in the anterior hypothalamus were increased their concentrations in peripheral venous blood would fall as the consequence.
Von Euler and Holmgren (1956) observed that L-T4, injected into the adenohypophysis of the rabbit, inhibited the liberation of 131I from the thyroid, while the same hormone in the same dose was ineffective when injected into the hypothalamus and the median eminence. On this ground they concluded that T4 has a feedback relation with TSH solely at the level of the hypophysis. Florsheim (1958) , who carried out experiments with rats, considered the thyroid-pituitaryfeedback system controling the secretion of TSH to be independent on the hypothalamus. However, Yamada and Greer (1959) reported the inhibition of thyroidal 131I uptake by T4 injected into the anterior hypothalamus and the anterior lobe of the hypophysis, but the injection into the medial hypothalamus or the anterior lobe of the hypophysis showed no such effect. These reports suggest the participation of the anterior hypothalamus in the pituitary-thyroid feedback system. The authors found that when T3 or T4 was injected into the anterior hypothalamus or the anterior lobe of the hypophysis, blood concentration of TRF decreased, probably due to the effect of thyroid hormones at the hypothalamic level. In the present series of experiments of exogenous administration of T3 and T4, the rise in the concentrations of T3 and T4 in the systemic circulation resulted in an inhibition of the release of TRF from the anterior hypothalamus consequently leading to the decrease in the release of TSH from the hypophysis and of T3 and T4 from the thyroid. TSH secretion thus appears to be not only controled by the thyroid-pituitary feedback relationship at the level of the hypophysis, but also supplemented by thyroid-TRF feedback mechanism at the level of the anterior hypothalamus. 
